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DELINEATING RECHARGE AREAS FOR STRATIFIED-DRIFT AQUIFERS IN CONNECTICUT
) WITH GEOLOGIC AND TOPOGRAPHIC MAPS

By Elinor H. Handman

ABSTRACT

In Connecticut, most ground water that is used for municipal and
industrial supplies is withdrawn from stratified-drift aquifers. Most of
these aquifers are limited in extent and are hydraulically connected to
local stream systems. Therefore, the quantity and quality of ground water
and surface water are interrelated and use of these resources can be managed
collectively. Effective management programs to prevent contamination of
ground water require information about the sources of ground-water recharge,
the areas where recharge occurs, and the amount of recharge that is derived
from each source.

Stratified-drift aquifers are recharged principally by (1) precipitation
that infiltrates the land surface overlying the aquifer and percolates down-
ward to the saturated zone, (2) subsurface inflow of ground water from adja-
cent till-and-bedrock hillsides, and (3) surface water that infiltrates
through streambed or lake-bottom sediments by induced recharge. Infiltration
of surface water commonly occurs where pumping wells lower the water table suf-
ficiently to reverse the normal hydraulic gradient between the aquifer and a
nearby surface-water body to which it is hydraulically connected.

In most parts of Connecticut surface-water and ground-water drainage
divides coincide and are found in till-covered bedrock uplands bordering
stratified-drift aquifers. Where this is the case, areas that contribute
recharge under natural conditions and under conditions of development can be
estimated with geologic and topographic maps. The area of stratified
drift in which precipitation infiltrates downward to an aquifer along a
valley reach of interest may generally be delineated on published geologic
or water-resource maps cited in the report. The area of adjacent till-and-
bedrock hillsides from which water drains laterally to the aquifer may be deli-
neated on topographic maps by drawing lines from the ends of the aquifer to the
nearest drainage divide.

Large stratified-drift aquifers that extend across surface-water
drainage divides underlie most of north-central Connecticut and parts of the
Quinnipiac and Farmington River basins. Definition of recharge areas for
these aquifers is complicated and requires additional hydrologic infor-
mation.



INTROBUCTION

Stratified-drift aquifers are the major source of large quantities of
ground water for public supply in Connecticut. Many towns in Connecticut are
developing and implementing plans for water-quality management of these aquifers
as part of a national program to address nonpoint sources of contamination--
Section 208 of the Clean Water Act (Public Law [92-500). Effective programs to
prevent deterioration of ground-water quality ﬂn stratified-drift aquifers
require information on the sources of recharge, the areas in which recharge
occurs, and the amount of recharge that is der1ved from each source.
Connecticut's 15 Regional Planning Agencies, under the direction of the State
"208" program (Connecticut Areawide Waste Treatment Management Planning Board),
require information on recharge in order to manage the water quality of
aquifers that are used for public supply or have been identified as future sour-
ces for public supply.

Purpose and Scope

This report (1) reviews information on the occurence of ground water with
respect to recharge of stratified-drift aquifers and (2) outlines methods for
estimating the extent of areas that contribute jrecharge to the aquifers.
Studies conducted by the U.S. Geological Survey|, in cooperation with the
Connecticut Department of Environmental Protection, provide information about
the hydrology of stratified-drift aquifers in different parts of the State; the
results, published as Connecticut Water Resources Bulletins, are listed in the
Selected References.

The first part of this report contains general hydrologic information
on Connecticut's aquifers. It will help the reader to understand the processes
of recharge and discharge in stream-aquifer sysFems. The second part of the
report describes how an understanding of recharge and discharge can be applied
to estimate the extent of areas that contribute recharge to stratified-drift
aquifers using geologic and topographic maps. The methods are applicable to
most stratified-drift aquifers in Connecticut and throughout the Northeastern
United States. A glossary of technical terms is included at the end of this
report.























































































Under conditions of development, pumping wells may alter the natural
ground-water-flow conditions, inducing surface water from nearby streams
and lakes into the aquifer. This induced recharge consists of runoff from the
entire upstream drainage area of an adjacent surface-water body and can affect
water quality in an aquifer.

In areas where ground-water and surface-water drainage divides do not
coincide, and where coarse-grained aquifers underiie fine-grained materials
and have little relationship to surface drainage, such as in parts of the
Connecticut, Farmington, and Quinnipiac River basins, (see Fig. 2), recharge
areas cannot be estimated without additional detailed hydrologic information.
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Table 4.--Quadrangle maps showing geology, topography, and drainage areas in Connecticut
[Quadrangle locations are in figure 13. A complete 1isting of pertinent topographic
geologic, and hydrologic maps by quadrangle was compiled by Bronson, 1982]

A. Published !/ and open file 2/ surficial geologic maps

Map Map Map
Quadrangle number Quadrangle number Quadrangle number
Ansonia...... ceeesans QR23 Jewett Cityeeeeeoaas GQ-1434  Southbridge......... Open file
AShawayeeecoosscnsons GQ-712 Kentieeeeoeeaannnns Open file Southbury..eeeeeeose Open file
Ashley Falls, MA..... GQ-936 Litchfieldiveveanae GQ-848 South Canaan...... .. Open file
AVOn...eeeass cesecnas GQ-147 Manchester..eeeeess GQ-433 Southington...eeeeee. GQ-146
Bashbish Falls, MA... GQ-507 Marlborough..e..ees GQ-1504 So. Sandisfield, MA.. GQ-1519
Branford.e.eeecesseoss QR14 Meriden ..eeeeeeeses GQ-150 Southwick, MA........ GQ-891
Bristol.veeeeeosacanes GQ-145 Milford ..ceeeeeeess QR23 Springfield So., MA.. GQ-678
Broad Brooke.ceeeees. GQ-434 Monson, MA ....eeeee GQ-1429 Spring Hill..eeenaese QR26
Clinton.ceeecesesess. QR28 Montville..eeeeeasass GQ-148 Stafford Springs..... GQ-1216
Collinsville.ieeaanns Open file MooduUS.iieesaaaas oo GQ-1205 Tariffvilleseeeeses.. GQ-798
Cornwall.eeeeeeoaces GQ-1148 Mount Carmel........ QRr12 Thomaston .eeeeeeeees GQ-984
Danbury.eceesesenses Open file MyStiCiveeeeenceones GQ-940 Torrington..eeeeeeees GQ-939
DanielsoN.ccececcess GQ-660 Naugatuckeseeooeenns QR35 Uncasville.oeeeaneaens GQ-138
Deep River..eeessses GQ-1370 New Britain.seeeeos. GQ-119 Voluntown..eeoeoaanas GQ-469
Durhameeeeeecceooss . GQ-756 New Hartford........ GQ-1257 Wallingford.eeeeeeoss QR10
Eastford..eoeveanas GQ-1023 New HaveN.eeeeesoses QR18 Watch Hi1l, RI....... GQ-410
E11ington.ceeeecsss GQ-965 New London...eeeeees GQ-176 Webster, MA...cceeuen Open file
Ellswortheeeeeeeses Open file New Milford..oeeeoes Open file Westford.iceveececoaoea GQ-1214
ESSeXeeeeneanancans QR31 New Preston..eecece. GQ-782 West Granville, MA...Open file
Fitchville.ieeoasss GQ-485 NiantiCeeeeosaoacenss GQ-329 Westport...oeeoe.. ees MF-1295
Glastonbury..eeeee. GQ-1354 NOrfolkeseeeossooass GQ-983 West Springfield, MA..GQ-892
Guilford..eeeveasss QR28 Norwalk South....... GQ-718 West Torrington...... GQ-727
Haddam........ eesesa QR36 Norwich.seeeeeaasess GQ-165 WillimantiCeieeseenasns QR39
Hampden, MA........ Open file 01d Lyme..coveeesess QR31 Windsor LockSeeasasss GQ-137
Hampton..eeeoeeesas GQ-468 Oneco, RI seeeennces GQ-917 Winsted.ceeeeoeseanee GQ-871
Hartford North..... GQ-223 Plainfield.ceeeasese GQ-1422 WoOADUrYeeeeeeavonnns GQ-896
Hartford South..... QR20 ROXDUIY eevevanancans GQ-611 Woodmont s veeveeneenss QR18

Scotland.eeeeececess GQ-392

1/ Published separately in the Geologic Quadrangle (GQ) and Miscellaneous Field Studies (MF)
series of Geological Survey publications and the Geologic Quadrangle Report (QR)
series of State publications and available from:

Connecticut Department of Environmental Protection
Publication Sales

State Office Building, Room 555

Hartford, Connecticut 06115

2/ Open-file maps may be inspected at:

Connecticut Department of Environmental Protection
Natural Resources Center

State Office Building, Room 553

Hartford, Connecticut 06115

B. U.S. Geological Survey topographic maps at a scale of 1:24,000 are available for all
parts of the State.

C. Blueprint copies of drainage-area maps for all quadrangles may be obtained from:
Connecticut Department of Environmental Protection
Natural Resources Center

State Office Building, Room 553
Hartford, Connecticut 06115
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GLOSSARY

Aquifer: A geologic formation or unit that can yield usable quantities
of water.

Artesian aquifer (confined aquifer): An aquifer overlain by a confining
bed and containing water under sufficient pressure to rise above the
upper surface of the aquifer.

Bedrock: Solid rock that forms the earth's crust. It is locally exposed
at the land surface in Connecticut but more commonly is buried beneath
a few inches to more than 300 feet of unconsolidated deposits.

Carbonate rock: Rock composed primarily of calcium and magnesium carbonate
minerals.

Cone of depression: A depression produced in the water table or other
potentiometric surface by the withdrawal of water from an aquifer; it
is shaped like an inverted cone with its apex at the pumping well.

Contamination: The degradation of natural water quality as a result of

human activities, to the extent that its usefulness is impaired (Miller
and others, 1974, p. 319).

Crystalline rock: Igneous and metamorphic rocks; the most common types in
the State are schist, gneiss, and granite.

Drainage basin (drainage area): The whole area or entire tract of country
that gathers water and contributes it ultimately to a particular stream
channel, lake, reservoir, or other body of water.

Drawdown: The lowering of the water table or other potentiometric surface
caused by pumping. It is equal to the difference between the static
level and the pumping level.

Estuary: A body of water or zone at the river's mouth in which river water
mixes with, and measurably dilutes, sea water.

Evapotranspiration: Loss of water to the atmosphere by direct evaporation
from water surfaces and moist soil combined with transpiration from
living plants.

Fracture: A structural break or opening in bedrock along which water
may move.

Ground water: Water in the saturated zone.
Ground-water discharge: The discharge of water from the saturated zone
by 1) natural processes, such as ground-water runoff and ground-

water evaporation, and 2) artificial discharge through wells and
other manmade structures.
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Ground-water recharge: The addition of water to the saturated zone by
1) natural processes, such as infiltration of precipitation, and 2)
induced recharge and artificial recharge through basins, sumps, and
other manmade structures.

Head, static: The height of the surface of a water column above a
standard datum that can be supported by the static pressure at a
given point.

Hydraulic conductivity: A measure of the ability of a porous medium
to transmit a fluid. The material has a hydraulic conductivity of
unit length per unit time if it will transmit in unit time a unit
volume of water at the prevailing kinematic viscosity through a
cross section of unit area, measured at right angles to the direction
of flow, under a hydraulic gradient of unit change in head over
unit length of flow path.

Hydraulic gradient: The change in static head |per unit of distance in a
given direction. If not specified, the direction is generally
understood to be that of the maximum rate of decrease in head.

Induced infiltration: The process by which water in a stream or lake
moves into an aquifer by the establishment of a hydraulic gradient
from the surface-water body toward a pumping well or wells.

Induced recharge: The amount of water entering an aquifer from an
adjacent surface-water body by the process of induced infiltration.

Infiltration: Passage of a gas or liquid into or through soil or rock
by penetrating pores or small openings.

Point source: Any discernible, confined, and discrete conveyance, such
as a pipe, ditch, or channel, from which pollutants are or may be
discharged.

Porosity: The property of a rock or unconso]i?ated material of containing
voids or open spaces; it may be expressed}quantitatively as the
ratio of the volume of its open spaces to its total volume.

Precipitation: The discharge of water from the atmosphere, in either a
liquid or solid state.

Runoff, total: That part of the precipitation that appears in streams;
it includes ground-water and surface-water components. It is the
same as streamflow unaffected by artificial diversions, storage, or
other works of man in or on the stream channels.

|

Saltwater intrusion: The movement of saltwater or brackish water into
a nearby aquifer, resulting from the pumping of freshwater near
the sea.

Saturated thickness: Thickness of an aquifer below the water table.

Saturated zone: The subsurface zone in which all open spaces are filled
with water under pressure greater than atmospheric.
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Sedimentary rock: Rock formed of sediment. The most common types in
the State are sandstone, siltstone, and shale.

Specific yield: The ratio of the volume of water which a saturated rock
or unconsolidated material will yield by gravity, to its own volume.

Storage coefficient: The volume of water an aquifer releases from or
takes into storage per unit surface area of the aquifer per unit
change in head. In an unconfined aquifer, the storage coefficient
is equal to the specific yield.

Stratified drift: A sorted sediment laid down by or in meltwater from a
glacier; includes sand, gravel, silt, and clay deposited in layers.

Stream-aquifer system: An aquifer in hydraulic connection with an
adjacent stream.

Till: A nonsorted, nonstratified sediment deposited directly by a
glacier and composed of boulders, gravel, sand, silt, and clay
mixed in various proportions.

Transmissivity: The rate at which water is transmitted through a unit
width of aquifer under a unit hydraulic gradient. Equal to the
average hydraulic conductivity times the saturated thickness.

Transpiration: The process whereby plants release water vapor to the
atmosphere.

Unconfined aquifer (water-table aquifer): An aquifer in which the upper
surface of the saturated zone, the water table, is at atmospheric
pressure and is free to rise and fall.

Unconsolidated: Loose, not firmly cemented or interlocked; for example,
sand in contrast to sandstone.

Underflow: The downstream flow of water through the permeable deposits
beneath a stream.

Unsaturated zone: The subsurface zone above the water table.

Vulnerable coastal zone: The area along the coast and along estuaries
that is susceptible to saltwater intrusion.

Water table: The upper surface of the saturated zone. It is defined by
the levels at which water stands in wells that penetrate just deep

enough to hold standing water. In wells penetrating to greater depth,
the water level will stand above or below the water table if an upward

or downward component of ground-water flow exists.
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